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Abstract
Objective. Applicant demographics during the 2019-2020 resi-
dency cycle were evaluated to determine if strict utilization of
United States Medical Licensing Examination (USMLE) scores
in applicant selection could lead to a restriction in diversity.
Study Design. Cross-sectional study.
Setting. Otolaryngology residency applicants to a single institution.
Methods. A total of 381 applicants were analyzed by age,
gender, applicant type, race/ethnicity, USMLE scores, permanent
zip code, and graduating medical school.
Results. Among applicants, 37% were women; 9% were
30 years of age; 12% were underrepresented minorities
(URMs); 71% to 81% had above-average socioeconomic sur-
rogate markers; 22% were from a top 25 US News & World
Report–ranked institution; and 81% were from an institution
with an otolaryngology residency program. There was no
increase in applicants who identified as URM from the 2015-
2020 cycles. Multivariable regression analysis showed that appli-
cants who were international medical graduates, URMs, and
30 years of age had lower Step 1 and Step 2 scores (P \.05).
Applicants who identified as women had a lower Step 1 score,
and those from top 25 National Institutes of Health–funded
institutions had a higher Step 1 score; however, there was no
difference when Step 2 scores were compared (P . .05).
Conclusion. Our data suggest that in the pre–USMLE Step 1
pass/fail setting, strict adherence to USMLE scores may lead to
disproportionally low recruitment of applicants who are
women, 30 years of age, URMs, and from institutions with-
out an otolaryngology residency program. We must implement
measures against overemphasizing the absolute values of
USMLE scores for a true holistic review of applicants, specifi-
cally to prevent an overemphasis on the USMLE Step 2 score.
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I
n 2020, the United States Medical Licensing Examination
(USMLE) announced that Step 1 will become pass/fail
starting in 2022.1 The Federation of State Medical Boards
and the National Board of Medical Examiners believe that this
new change in policy will help reduce the current overemphasis
on USMLE performance and is an ‘‘important first step toward
facilitating broader, system-wide changes to improve the tran-
sition from undergraduate to graduate medical education.’’1
Also in 2020, the National Resident Matching Program
reported a record-high 44,959 registered applicants for 37,256
residency positions.2 In otolaryngology, there were 505 appli-
cants for 350 residency positions.3
Many residency selection committees among the more
competitive specialties have traditionally used the USMLE
Step 1 score to filter through large applicant pools vying for
limited residency positions.4 Consequently, medical students
without a ‘‘competitive’’ Step 1 score may prematurely aban-
don plans to pursue a given specialty.4,5 This overemphasis on
Step 1 scores for resident selection may have unintended con-
sequences of reducing diversity in competitive specialties
based on gender, age, and distribution of underrepresented
minorities (URMs).6 Various studies have reported the posi-
tive effect on patients and communities as a whole when a
diverse physician workforce is in place.7-9 Otolaryngology
lags behind other medical specialties in the representation of
URMs and women.10 This study evaluates the demographics
of the most recent pool of residency applicants to determine
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whether a correlation exists between the distribution of
USMLE scores and the diversity of applicants.
Methods
After institutional review board approval for this study was
obtained from the University of California–Davis, we col-
lected all Electronic Residency Application Service (ERAS)
applications submitted to the university’s otolaryngology–
head and neck surgery residency program for the 2019-2020
cycle. The following data were obtained: age at the time of
application submission, gender, applicant type, race/ethnicity,
Step 1 score, Step 2 score, permanent zip code, and name of
the medical school of graduation.
Age was categorized as \30 versus 30 years; gender as
man versus woman; applicant type as US allopathic, US osteo-
pathic, or international medical graduate (IMG); and race/
ethnicity as URM versus non-URM. URM was defined as
African American/Black, Hawaiian/Pacific Islander, Hispanic/
Latino, or Alaskan Native/Native American,6 and non-URM
was defined as any race/ethnicity not in the URM definition,
including Caucasian, Asian, and prefer not to state. The Step 1
cutoff score was set at 240 for in-depth Step 2 univariate and
multivariable regression analyses and labeled Step 1240 .
Applicants were excluded from zip code data analysis
when their reported permanent zip codes matched their cur-
rent locations and the sites of their medical schools of gradua-
tion. Applicants with zip codes outside the United States or
Puerto Rico were excluded. These exclusions were created to
optimize the permanent zip code analysis by capturing the
applicants’ residences independent of their medical schools of
graduation. Utilizing the American FactFinder of the US
Census Bureau, we defined the following variables in a binary
format based on publicly available national data: median
household income ($63,179),11 percentage below the poverty
line (11.8%),11 high school graduate .25 years of age
(90%),12 and age .25 years with a graduate or professional
degree. The percentage of individuals with a graduate or pro-
fessional degree per zip code were stratified in an ascending-
tier grading system: 11.8% = 0, .11.8% to 23.6% = 1,
.23.6% to 35.4% = 2, .35.4% = 3.13,14
Medical schools were classified as top 25 US News or top
25 NIH based on the 25 highest-ranked schools in the 2021
US News & World Report15 and the 25 institutions with high-
est funding from the National Institutes of Health (NIH).16
Additionally, each applicant was categorized by home ENT
program (yes vs no) based on whether the medical school of
graduation had an affiliation with an otolaryngology resi-
dency program. The race/ethnicity of the 2018 US population
was collected from American FactFinder of the US Census
Bureau.14 The race/ethnicity of the 2019 US medical school
graduates and 2015-2019 US otolaryngology applicants was
collected from the National Resident Matching Program.3,17
Univariate statistical analyses of difference in mean Step 1
and Step 2 scores were performed with a 2-sample t tests and
analysis of variance for the explanatory variables listed in
Tables 1 and 2. A multivariable linear regression analysis
was conducted modeling Step 1 and Step 2 scores versus pre-
dictor variables of applicant type, URM, gender, age, top 25
NIH, home ENT program, and Step 1 240. For nominal
data, we performed a 2-sample Z test for the difference
between proportions. All statistical tests were 2-sided and
evaluated at a significance level of 0.05. Statistical analyses
were conducted with R version 4.0 (R Project for Statistical
Computing).
Results
Demographic information was collected from 381 applicants
who applied to the University of California–Davis during the
2019-2020 cycle. Table 1 contains mean, median, and mode
of the age, Step 1, and Step 2 variables for all applicants ana-
lyzed. Step 1 and 2 scores were 245 6 12.5 and 253 6 12
(mean 6 SD), respectively. The applicant pool comprised 352
US allopathic medical school graduates (92%), 14 US osteo-
pathic medical school graduates (4%), and 14 IMGs (4%;
Table 2). The typical applicant was a man (63%), \30
years of age (91%), and of non-URM status (88%). The
majority of the applicants self-identified as Caucasian
(50.5%), followed by Asian (29.6%), Hispanic/Latino (6.3%),
African American/Black (5.8%), and Native Hawaiian/
Pacific Islander (0.5%) (Figure 1). Figure 2 shows the per-
centage of otolaryngology applicants by race/ethnicity from
2015 to 2020. There was no significant increase in URM oto-
laryngology residency applicants from 2015 to 2020.
Univariate analysis (Table 2) showed that Step 1 scores
were significantly different by applicant type (P \ .001).
Scores were significantly higher for applicants belonging to
any of the following categories: top 25 NIH (P = .005), top 25
US News (P = .034), home ENT program (P = .045), 30
years of age (P = .008), or non-URM (P = .001). A total of
274 and 265 applicants were in the Step 1 and Step 2 univari-
ate permanent zip code analysis, respectively. There were no
significant differences in Step 1 scores when comparing
Table 1. Age and USMLE Score Distribution Among Applicants (N = 381).
No. (%) Mean Median Mode Range SD
Age, y 379 (99) 27.4 27 27 23.8-38.8 2.1
Step 1a 381 (100) 245.4 247 249 197-269 12.5
Step 2b 364 (96) 253.4 255.5 259 203-279 12
Abbreviation: USMLE, United States Medical Licensing Examination.
aTwo applicants did not report age and were excluded from analysis.
bSeventeen applicants did not report Step 2 and were excluded from analysis.
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across categories of permanent zip code: household income,
poverty line, high school graduates, and graduate or profes-
sional degree.
Univariate analysis (Table 2) showed that Step 2 scores
were significantly different for applicant type (P \ .001).
Scores were significantly higher in home ENT program appli-
cants (P = .041), those 30 years of age (P = .002), and non-
URM applicants (P = .016). Applicants who scored 240 on
Step 1 had a significantly higher Step 2 (P \ .001). There
were no significant differences in the Step 2 scores of otolar-
yngology applicants when comparing means across categories
for top 25 NIH, top 25 US News, gender, and permanent zip
code data.
On multivariable linear regression analysis (Table 3) for
Step 1 and Step 2 as response variables, Step 1 scores were
lower for IMG applicants than US allopathic applicants (P =
Table 2. Univariate Analysis of Step 1 and Step 2 Scores.
Step 1 score Step 2 score
No. (%) Mean SD P value No. (%) Mean SD P value
Gender
Men 241 (63) 246.3 12.8
.068
228 (63) 253.2 12.7
.685
Women 140 (37) 243.9 11.8 136 (37) 253.7 10.9
Age 30 y
Yes 35 (9) 239.1 15.8
.008
31 (9) 244.7 16.7
.002
No 344 (91) 246.3 11.8 331 (91) 254.3 11.1
Applicant type
US allopathic 352 (92) 246.1 11.7
\.001
336 (92) 254.2 11.1
\.001US osteopathic 14 (4) 243 15.1 13 (4) 250.6 15.5
International medical graduate 15 (4) 232.3 19.7 15 (4) 237.7 17.3
Underrepresented minoritya
Yes 47 (12) 238.8 14.7
.001
46 (13) 248.5 14.6
.016
No 334 (88) 246.4 11.9 318 (86) 254.1 11.5
Home otolaryngology program
Yes 310 (81) 246.1 11.9
.045
295 (81) 255.1 11.1
.004
No 71 (19) 242.4 14.2 69 (19) 248.9 14.7
Top 25 National Institutes of Health
Yes 79 (21) 248.5 10.12 .005 74 (20) 255.2 9.9 .092
No 302 (79) 244.6 12.9 290 (80) 252.9 12.5
Top 25 US News & World Report
Yes 82 (22) 247.7 10.3
.035
77 (21) 255.4 9.4
.052
No 299 (78) 244.8 12.9 287 (79) 252.8 12.6
Step 1 240
Yes 281 (74) 269 (74) 256.8 9.4
\.001
No 100 (26) 95 (26) 243.8 13.5
Household income \$63,179b
Yes 79 (29) 244.5 12.4
.798
78 (29) 254 11.2
.502
No 195 (71) 245 13 187 (71) 252.9 12.7
Poverty line .11.8%b
Yes 73 (27) 244.5 13.7
.806
73 (28) 252.1 13.4
.367
No 201 (73) 245 12.5 192 (72) 253.7 11.8
High school degree \90%b
Yes 54 (20) 243.4 14.3
.400
52 (20) 251.2 12.2
.187
No 220 (80) 245.2 12.4 213 (80) 253.7 12.2
Graduate or professional degree, %c
\11.8 51 (19) 242.9 12.5
.472
50 (19) 251.4 12.7
.610
.11.8-23.6 107 (39) 244.4 13.4 102 (38) 253.6 12.2
.23.6-35.4 83 (30) 246.2 12.6 81 (31) 254.2 12.5
.35.4 33 (12) 246.1 12.2 32 (12) 252.7 11.5
aIncludes African American/Black, Hawaiian/Pacific Islander, Hispanic/Latino, and Alaskan Native/Native American.
bVariable information extracted from zip code data.
cGraduate or profession degree is stratified by percentage in zip code.
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.017), URMs versus non-URMs (P \ .001), women versus
men (P = .017), and those aged 30 versus \30 years (P =
.006). Conversely, a statistically significant increase in Step 1
scores was observed in applicants who graduated from a top
25 NIH-funded medical institution (P = .015), but this did not
hold true for Step 2 (P = .757). There was no significant dif-
ference in Step 1 or Step 2 scores for home ENT program
applicants after multivariable analysis. Multivariable regres-
sion analysis for Step 2 scores showed significantly lower
scores in applicants who were IMG (P = .007), URM (P =
.007),30 years of age (P = .010), and scored\240 on Step 1
(P \ .001). While gender was a predictor of Step 1 perfor-
mance, no difference was found for Step 2 scores (P = .502).
Discussion
Otolaryngology currently faces a significant representation
deficit of URMs and women, even though research in various
industries, such as finance, technology, and government-run
agencies, has shown that the deliberate creation of a diverse
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Figure 1. US population, medical school graduates, and otolaryngology residency applicants by race/ethnicity. 2015 data were from ERAS
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Figure 2. Otolaryngology applicants from 2015 to 2020 by self-identified race/ethnicity. The 2015-2019 data were from ERAS Statistics52 and
2020 data from this study. There was no significant increase in underrepresented minority applicants.
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Editorials in otolaryngology have emphasized the idea that
diversity in otolaryngology should be sought, as the power of
diversity is critical for breaking down bias, improving innova-
tion, and preparing for success.18,21-24 To that end, diversity is
multifaceted, as it encompasses areas such as gender, age,
educational background, and social background.25
Currently, there are 155 allopathic and 36 osteopathic accre-
dited medical schools in the United States.26,27 However, only
120 otolaryngology programs are listed in the 2020-2021
ERAS,28 which leaves many students with limited access to
mentorship and guidance. Our data demonstrate that we are
mostly recruiting students from institutions with affiliated oto-
laryngology programs (81%; Table 2).3 Even with several
initiatives to recruit and promote diversity in the field with
scholarships, lecture series, and diversity programs,29-33 our
cohort breaks down as follows: 37% women, 9% aged 30
years, 4% US osteopathic, 4% IMG, and 12% URM.
The 2018 US population of URMs was 32.1%,14 yet only
13.5% of 2019 medical school graduates identified as such.17
Just 5.6% of the 2018 US population14 identified as Asian, as
compared with 21.5% of 2019 medical graduates17 and 29.6%
of 2020 otolaryngology applicants (Figures 1 and 2). Even
when all URM applicants are combined (African American/
Black, Hispanic/Latino, Hawaiian/Pacific Islander, and
Alaskan Native/Native American), their percentage is just
15.7% of the Asian/Caucasian 2020 otolaryngology applicant
pool. Recent work by Smith et al showed that only 19% of
otolaryngology programs have department-level diversity and
inclusion initiatives,31 which may expose an avenue to
increase recruitment of URMs into otolaryngology. There is
still significant work to be done to expand the pipeline for
diverse candidates and create a sustainably diverse racioeth-
nic field within otolaryngology that truly reflects our coun-
try’s population.29-33
Simply increasing the number of applicants does not guaran-
tee an increased number of URMs obtaining residency inter-
views or matching into otolaryngology. The issue that we face
is 2 pronged: the needed increase of URM applicants and URM
matriculates in otolaryngology residency. Research in applicant
trends has shown that stringent Step 1 expectations may limit
future talented physicians from entering the field of otolaryn-
gology while limiting diversification of the field.4,5,29 The
2018 National Resident Matching Program’s Charting the
Outcomes showed that otolaryngology had an average Step 1
of 248 and Step 2 of 254, which is well above the national aver-
age.34 The 2018 Program Director Survey highlights the impor-
tance that program directors place on Step 1 in making
decisions for offering interviews and ranking applicants.35
However, a clear link between Step 1 and resident performance
has never been fully established.36,37 Our study demonstrates
that applicants who are 30 years of age or identify as URM
have lower Step 1 and Step 2 scores as compared with their
younger or non-URM counterparts (Tables 2 and 3). Given the
historical value placed on Step 1 in otolaryngology, we advise
against overemphasizing the absolute values of the USMLE
scores to stratify applicants, as this may continue to adversely
affect URMs to a greater degree. With the current COVID-19
pandemic, these disparities may be exacerbated. Students
coming from institutions without affiliated otolaryngology pro-
grams will face challenges garnering letters of recommenda-
tions and valuable face time with programs, which could lead
to an even greater emphasis on the USMLE.38
In 2017 the Association of American Medical Colleges
reported that for the first time, more women than men matri-
culated into medical school.39 Despite that great achievement,
the association noted that of the 1542 otolaryngology resi-
dents in 2017 to 2018,40 just 558 (36.2%) were women.41
Additionally, an estimated 14.5% of practicing otolaryngolo-
gists are women.42 Our data highlight the need for increased
recruitment of otolaryngology applicants who are women, as
only 37% of applicants in our cohort are women (Table 2).
Women in our cohort averaged slightly lower Step 1 scores
than men; however, our data show that for Step 2, the mean
score difference between genders did not persist (Table 3).
Table 3. Multiple Linear Regression Analysis of USMLE Step 1 and Step 2 Scores.
Step 1 score Step 2 score
Estimate SE P value Estimate SE P value
Intercepta 248.4 1.7 \.001 256.5 1.6 \.001
US osteopathic –3.4 3.3 .324 –3.1 3.0 .303
International medical graduate –8.6 3.6 .017 –5.3 3.2 .098
Underrepresented minority –7.7 1.8 \.001 –4.4 1.6 .007
Women –2.9 1.2 .018 0.74 1.1 .502
Age 30 y –5.9 2.2 .007 –5.3 2.0 .010
Top 25 National Institutes of Health 3.7 1.5 .015 0.43 1.4 .757
Home otolaryngology program –0.61 1.8 .737 0.99 1.6 .542
Step 1 240 248.4 — — –11.2 1.3 \.001
Abbreviation: USMLE, United States Medical Licensing Examination.
aIntercept represents baseline categories of the predictors: US allopathic applicants, non– underrepresented minority, male, \30 years of age, non–top 25
National Institutes of Health, non–home otolaryngology program, and Step 1 cutoff \240.
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Similar to URM applicants, our results suggest that further
work is needed for equal gender representation in our appli-
cant pool. We highlight that an overemphasis of the Step 1
score has the potential to contribute to the gender gap seen in
otolaryngology resident selection.
Leaders in academic medicine have begun to advocate
against implicit or subconscious bias by promoting training
and education to create a diverse workforce that reflects the
population that we treat.43-45 When Step 1 transitions to pass/
fail, there exists the potential for applicants coming from
lower-tier or newer medical schools to face a subconscious
bias from resident selection committees as compared with
their colleagues attending a school labeled as top 25 NIH or
US News or with a home ENT program. Chatterjee et al
recently explored how subconscious biases are prevalent in
the residency interview trail,46 while Hauge et al showed how
a ‘‘closed file review’’ may affect how interviewers rate appli-
cants.47 These studies suggest that efforts are needed to limit
biases based on ‘‘educational pedigree’’ and/or background.
After adjusting for covariates, applicants coming from top 25
NIH schools have significantly higher Step 1 scores (3.7-point
estimate); however, this is no longer significant in their Step 2
scores (Table 3). It is unclear why a difference exists between
these groups, although it could be explained by the low per-
centage of URMs, women, and those aged 30 years in our
cohort who come from top 25 NIH medical schools (12.7%,
39.2%, 10.1%, respectively). Therefore, we propose that sub-
conscious bias training be implemented for all application
reviewers and interviewers, while subconscious bias–prone
variables such as educational pedigree be omitted from appli-
cation review. Additionally, we propose that closed file inter-
views be undertaken to limit bias even before the beginning of
the interview, with the goal of promoting diversity of selec-
tion, especially because 78.7% of URMs, 77.9% of women,
and 77.1% of those aged 30 years in our data come from
medical schools not labeled top 25 NIH.
Area-based socioeconomic research has used zip code data
to evaluate outcomes in health disparities.48 Using similar zip
code methods, we utilized surrogate markers for socioeco-
nomic status to compare the influence on USMLE examina-
tions on performance and found no significant difference in
any of the variables (Table 2); however, we excluded multi-
ple applicants as described in the methods. The exclusion lim-
ited our power for an in-depth area-based socioeconomic
analysis in our cohort and could be the reason for lack of signif-
icance. Interestingly, the majority of applicants in the analysis
reported living in a permanent zip code above the national
mean or median for household income (71%), were high
school graduates .25 years of age (80%), had a graduate or
professional degree (81%), and fell below the national mean in
poverty line (73%). Further investigations are needed to evalu-
ate how socioeconomic background affects performance in the
USMLE and diversity in otolaryngology, as this could help
validate increased support to students who come from back-
grounds limited in funding, education, and preparation.49,50
This study has several limitations and strengths that should
be considered when evaluating the data. All variables were
self-reported by the applicants in their ERAS application,
including race/ethnicity, permanent zip code, and gender.
Additionally, applicants had the option prefer not to state,
which could have affected the analysis of this study. Our
study captured 75.4% of all otolaryngology residency appli-
cants during the 2019-2020 cycle; thus, there is a possibility
that the demographics of the applicants not reviewed could
affect our results and not be representative of the entirety of
the otolaryngology applicant pool for this cycle. However,
given the robust significance of our data and the affinity of
our data to those seen in other residency applicant years,10,34
we trust that our applicant cohort demonstrates an acceptable
portrayal of the otolaryngology applicant pool as a whole.
With the change to a pass/fail Step 1, the question is
whether there will be an inevitable shift in emphasis to the
absolute value of the Step 2 score in differentiating appli-
cants.51 In our data 100% of the applicants passed Step 1, and
while the scoring changes may remove the emphasis in that
factor, it leaves Step 2 as the sole objective variable for con-
sideration. Even though our multivariable regression analysis
showed that applicants who scored 240 on Step 1 had a sig-
nificantly higher Step 2 score, we advise against the future
overemphasis of Step 2 in applicant selection as a surrogate
for Step 1 (Table 3). Specifically, our data demonstrate that
the currently underrepresented groups in otolaryngology
would continue to be at a significant disadvantage if an over-
emphasis on Step 2 were to develop. Furthermore, using other
metrics as filtering tools, such Alpha Omega Alpha and Gold
Humanism Honor Society, holds intrinsic limitations due
to the lack of standardization in criteria for nomination,
selection, and even availability of honor society chapters at
institutions. Using publication numbers or impact factor of
published scholarly work would likely negatively affect appli-
cants with limited access to research opportunities, as such
opportunities and funding are often concentrated at major aca-
demic centers with a plentitude of resources and faculty dedi-
cated to scholarly activity. Therefore, we highly encourage a
more holistic review of applicants to assess motivation, pas-
sion, academic rigor, personality, and other skills irrespective
of factors external to their control, as this may encourage
URMs to consider otolaryngology and it may increase the
number of URMs being interviewed and matched.4,5,29,34,35
As Step 1 moves to pass/fail, otolaryngology residency selec-
tion committees—and graduate medical education as a
whole—should take clear preventative measures to avert
the unwarranted overemphasis of Step 2 scores in filtering
applicants.
Conclusion
Utilization of the Step 1 score absolute value in resident
selection may lead to disproportionally low recruitment of
applicants who are women, 30 years of age, URM, socioe-
conomically disadvantaged, or from institutions without an
affiliated otolaryngology residency program while holding
true for Step 2 for applicants who are URM and 30 years of
age. Therefore, overemphasis of USMLE scores may perpetu-
ate the critical lack of diversity in our field.
6 OTO Open
Acknowledgments
We thank Lisa Yee-Isbell from the Department of Otolaryngology–
Head and Neck Surgery at the University of California, Davis, for
her support in data extraction, as without her this research would not
have been possible.
Author Contributions
Pompeyo R. Quesada, substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data;
acknowledgment of drafting the article or revising it critically for
important intellectual content; final approval of the version to be
published; and agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved;
Roberto N. Solis, substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data;
acknowledgment of drafting the article or revising it critically for
important intellectual content; final approval of the version to be
published; and agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved;
Macaulay Ojeaga, substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data;
acknowledgment of drafting the article or revising it critically for
important intellectual content; final approval of the version to be
published; and agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved;
Nuen T. Yang, substantial contributions to analysis and interpreta-
tion of data; acknowledgment of drafting the article or revising it cri-
tically for important intellectual content; final approval of the version
to be published; and agreement to be accountable for all aspects of
the work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved;
Sandra L. Taylor, substantial contributions to analysis and interpre-
tation of data; acknowledgment of drafting the article or revising it
critically for important intellectual content; final approval of the ver-
sion to be published; and agreement to be accountable for all aspects
of the work in ensuring that questions related to the accuracy or integ-
rity of any part of the work are appropriately investigated and
resolved; Rodney C. Diaz: substantial contributions to conception
and design, acquisition of data, or analysis and interpretation of data;
acknowledgment of drafting the article or revising it critically for
important intellectual content; final approval of the version to be pub-
lished; and agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part




Funding source: This project was supported by the National
Center for Advancing Translational Sciences, National Institutes of
Health, through grant UL1 TR001860.
References
1. United States Medical Licensing Examination. Change to pass/
fail score reporting for Step 1. Published 2020. https://www
.usmle.org/incus/
2. National Resident Matching Program. Thousands of resident
applicants celebrate NRMP match results. Press release.
Published March 15, 2019. https://www.nrmp.org/one-nine-
press-release-thousands-resident-physician-applicants-celebrate-
nrmp-match-results/
3. National Resident Matching Program. Results and Data: 2020
Main Residency Match. National Resident Matching Program;
2020.
4. Prober CG, Kolars JC, First LR, Melnick DE. A plea to reassess
the role of United States Medical Licensing Examination Step 1
scores in residency selection. Acad Med. 2016;91(1):12-15.
5. Bowe SN, Schmalbach CE, Laury AM. The state of the otolaryn-
gology match: a review of applicant trends, ‘‘impossible’’ quali-
fications, and implications. Otolaryngol Head Neck Surg. 2017;
156(6):985-990.
6. Fernandez C, Lopez BL, Kushner M, Leiby BE, Den RB.
Overemphasis of Step 1 scores may affect application pool
diversity in radiation oncology. Pract Radiat Oncol. 2020;10(1):
e3-e7.
7. Cooper-Patrick L, Gallo JJ, Gonzales JJ, et al. Race, gender, and
partnership in the patient-physician relationship. JAMA. 1999;
282(6):583-589.
8. Saha S, Arbelaez JJ, Cooper LA. Patient-physician relationships
and racial disparities in the quality of health care. Am J Public
Health. 2003;93(10):1713-1719.
9. LaVeist TA, Nuru-Jeter A, Jones KE. The association of doctor-
patient race concordance with health services utilization. J Public
Health Policy. 2003;24(3-4):312-323.
10. Ukatu CC, Berra LW, Wu Q, Franzese C. The state of diversity
based on race, ethnicity, and sex in otolaryngology in 2016.
Laryngoscope. 2020;130(12):E795-E800. doi:10.1002/lary.28447
11. Smegma J, Kollar M, Creamer J, Mohanty A. Income and pov-
erty in the United States: 2018. US Census Bureau. Published
September 17, 2019. Accessed June 16, 2020. https://www
.census.gov/library/publications/2019/demo/p60-266.html
12. US Census Bureau. High school completion rate is highest in US
history. Published March 19, 2018. Accessed June 16, 2020.
https://www.census.gov/newsroom/press-releases/2017/educatio
nal-attainment-2017.html
13. US Census Bureau. High school completion rate is highest in US
history. Published March 19, 2018. Accessed June 16, 2020.
https://www.census.gov/newsroom/press-releases/2017/educatio
nal-attainment-2017.html




15. The best medical schools for research, ranked. US News &
World Report. Accessed June 16, 2020. https://www.usnews
.com/best-graduate-schools/top-medical-schools/research-rankin
gs?_mode=table
16. National Institutes of Health. NIH awards by location and
organization: NIH Research Portfolio Online Reporting Tools




Quesada et al 7
17. Association of American Medical Colleges. 2019 facts: enroll-
ment, graduates, and MD-PhD data. Accessed June 16, 2020.
https://www.aamc.org/data-reports/students-residents/interactive-
data/2019-facts-enrollment-graduates-and-md-phd-data
18. Chiu A. Letter from the editor: why we are better when we are
diverse. ENTtoday. Published June 12, 2018. Accessed June 16,
2020. https://www.enttoday.org/article/letter-from-the-editor-
why-we-are-better-when-we-are-diverse/
19. Rock D, Grant H. Why diverse teams are smarter. Harvard
Business Review. Published March 19, 2019. Accessed June 16,
2020. https://hbr.org/2016/11/why-diverse-teams-are-smarter
20. Mayer RC, Warr RS, Zhao J. Do pro-diversity policies improve
corporate innovation? Financial Management. 2018;47(3):617-
650. doi:10.1111/fima.12205
21. Kuppersmith RB. Letter from the editor: otolaryngology must
address . . . ENTtoday. Accessed June 16, 2020. https://www
.enttoday.org/article/letter-from-the-editor-otolaryngology-must-
address-diversity-gender-bias/
22. Quinn R. Dana Thompson MD, addresses bias and diversity in
otolaryngology. ENTtoday. Published April 16, 2019. Accessed
June 16, 2020. https://www.enttoday.org/article/dana-thomp
son-md-addresses-bias-and-diversity-in-otolaryngology/
23. Nierengarten MB. Recognizing diversity is essential for deliver-
ing quality, affordable health care. ENTtoday. Published August
31, 2014. Accessed June 16, 2020. https://www.enttoday.org/
article/recognizing-diversity-is-essential-for-delivering-quality-
affordable-health-care/
24. Collins TR. Female otolaryngologists pursuing research careers
need more support, researchers conclude. ENTtoday. Published
April 15, 2020. Accessed June 16, 2020. https://www.enttoday
.org/article/female-otolaryngologists-pursuing-research-careers-
need-more-support-researchers-conclude/?singlepage=1
25. Saxena A. Workforce diversity: a key to improve productivity.
Procedia Economics and Finance. 2014;11:76-85. doi:10.1016/
s2212-5671(14)00178-6
26. LCME. Accredited US programs. Accessed June 16, 2020.
https://lcme.org/directory/accredited-u-s-programs/
27. American Association of Colleges of Osteopathic Medicine. US
colleges of osteopathic medicine. Accessed June 16, 2020.
https://www.aacom.org/become-a-doctor/u-s-colleges-of-osteop
athic-medicine
28. ERAS 2021 participating specialties and programs. Accessed
June 16, 2020. https://services.aamc.org/eras/erasstats/par/dis
play.cfm?NAV_ROW=PAR&SPEC_CD=280
29. Newsome H, Faucett EA, Chelius T, Flanary V. Diversity in oto-
laryngology residency programs: a survey of otolaryngology
program directors. Otolaryngol Head Neck Surg. 2018;158(6):
995-1001. doi:10.1177/0194599818770614
30. Alkon C. How otolaryngology programs are working to create a
more diverse workforce. ENTtoday. Published May 6, 2019.
Accessed June 16, 2020. https://www.enttoday.org/article/how-
otolaryngology-programs-are-working-to-create-a-more-diverse-
workforce/
31. Smith JB, Chiu AG, Sykes KJ, Eck LP, Hierl AN, Villwock JA.
Diversity in academic otolaryngology: an update and recom-
mendations for moving from words to action. Ear Nose Throat J.
Published online May 18, 2020. doi:10.1177/01455613209
22633
32. UC Davis Health, Department of Otolaryngology–Head and
Neck Surgery. Acting internship: Hilary A. Brodie, MD, PhD
Endowment for Diversity in Medical Student Otolaryngology
Visiting Elective Clerkship. Accessed June 16, 2020. https://
health.ucdavis.edu/otolaryngology/education/residency/actin-
g_internship.html
33. KU Medical Center, Otolaryngology–Head and Neck Surgery.
Continuing education: Eaton Lecture Series. Accessed June 16,
2020. http://www.kumc.edu/school-of-medicine/otolaryngology/
continuing-education.html
34. National Resident Matching Program. Charting Outcomes in the
Match: US Allopathic Seniors. National Resident Matching
Program; 2018.
35. National Resident Matching Program. Data Release and
Research Committee: Results of the 2018 NRMP Program
Director Survey. National Resident Matching Program; 2018.
36. Wagner JG, Schneberk T, Zobrist M, et al. What predicts perfor-
mance? A multicenter study examining the association between
resident performance, rank list position, and United States
Medical Licensing Examination Step 1 scores. J Emerg Med.
2017;52(3):332-340. doi:10.1016/j.jemermed.2016.11.008
37. Sutton E, Richardson JD, Ziegler C, Bond J, Burke-Poole M,
Mcmasters KM. Is USMLE Step 1 score a valid predictor of suc-
cess in surgical residency? Am J Surg. 2014;208(6):1029-1034.
doi:10.1016/j.amjsurg.2014.06.032
38. Quesada PR, Solis RN, Diaz RC, Kraft SM. Otolaryngology
residency application during the SARS-CoV-2 (COVID-19)
pandemic. Otolaryngol Head Neck Surg. Published May 5,
2020. doi:10.1177/0194599820925037
39. Heiser S. More women than men enrolled in US medical schools
in 2017. Association of American Medical Colleges. Published
December 17, 2017. Accessed June 16, 2020. https://www
.aamc.org/news-insights/press-releases/more-women-men-enrol
led-us-medical-schools-2017
40. Heiser S. Women were majority of US medical school applicants
in 2018. Association of American Medical Colleges. Published
December 3, 2018. Accessed June 16, 2020. https://www.aamc
.org/news-insights/press-releases/women-were-majority-us-medi
cal-school-applicants-2018
41. Association of American Medical Colleges. Table B3: number
of active residents, by type of medical school, GME specialty,
and sex. Accessed June 16, 2020. https://www.aamc.org/data-
reports/students-residents/interactive-data/table-b3-number-
active-residents-type-medical-school-gme-specialty-and-sex
42. Ferster APOC, Hu A. Women in otolaryngology. Otolaryngol
Head Neck Surg. 2017;157(2):173-174. doi:10.1177/01945998
17706496
43. Doolittle BR. Who gets chosen for your residency and who
gets overlooked? Implicit bias in medical education. NEJM
Knowledge. Published January 3, 2018. Accessed June 16, 2020.
https://knowledgeplus.nejm.org/blog/implicit-bias-in-medical-ed
ucation-who-gets-chosen-and-who-gets-overlooked/
44. Glicksman E. Unconscious bias in academic medicine: over-
coming the prejudices we don’t know we have. Association
8 OTO Open
of American Medical Colleges. Published September 27, 2016.
Accessed June 16, 2020. https://www.aamc.org/news-insights/
unconscious-bias-academic-medicine-overcoming-prejudices-
we-don-t-know-we-have
45. Hemmer PA, Karani R. Let’s face it: we are biased, and it should
not be that way. J Gen Intern Med. 2019;34(5):649-651. doi:10
.1007/s11606-019-04923-w
46. Chatterjee A, Greif C, Witzburg R, Henault L, Goodell K,
Paasche-Orlow MK. US medical school applicant experiences
of bias on the interview trail. J Health Care Poor Underserved.
2020;31(1):185-200. doi:10.1353/hpu.2020.0017
47. Hauge LS, Stroessner SJ, Chowdhry S, Wool NL. Evaluating
resident candidates: does closed file review impact faculty rat-
ings? Am J Surg. 2007;193(6):761-765. doi:10.1016/j.amjsurg.
2007.01.020
48. Berkowitz SA, Traore CY, Singer DE, Atlas SJ. Evaluating
area-based socioeconomic status indicators for monitoring dis-
parities within health care systems: results from a primary care
network. Health Serv Res. 2014;50(2):398-417. doi:10.1111/
1475-6773.12229
49. Lucey CR, Saguil A. The consequences of structural racism on
MCAT scores and medical school admissions. Acad Med. 2020;
95(3):351-356. doi:10.1097/acm.0000000000002939
50. Rubright JD, Jodoin M, Barone MA. Examining demographics,
prior academic performance, and United States Medical
Licensing Examination scores. Acad Med. 2019;94(3):364-370.
doi:10.1097/acm.0000000000002366
51. Moon K. USMLE Step 1 is now pass/fail—who benefits from
this big change? Forbes. Published April 24, 2020. Accessed
June 16, 2020. https://www.forbes.com/sites/kristenmoon/2020/
04/07/usmle-step-1-is-now-passfailwho-benefits-from-this-big-
change/#6fee0db84873
52. Association of American Medical Colleges. ERAS statistics.
Accessed June 16, 2020. https://www.aamc.org/eras-statistics-
2019
Quesada et al 9
